A filed experiment was carried-out during the winter season of 2010-2011 and 2011-2012 at the experimental farm of Baghdad University. The main objectives were to asses the role of irrigation blocking and ethephon spraying on growth of wheat cultivars. Two bread wheat cultivars were included. These were IPA-99 and Abu-ghraib-3. Ethephon foliar application and irrigation blocking was applied at elongation and booting developmental stages. A split-plot design with four replicates was used. Main plots were assigned to irrigation blocking-ethephon spraying treatment, whereas, cultivars assigned to sub-plots. Data presented as an average of the two seasons since the interaction of season treatments was not significant. over irrigation blocking-ethephon spr aying treatment the wheat cultivar IPA-99 was significantly superior to Abu-Ghraib-3 in plant height, flag leaf area, dry weight of flag leaf, specific weight of flag leaf, chlorophyll content, tillers number and dry weight of above ground plant parts after 95 and 155 days of sowing. Meanwhile, the difference between the two cultivars had not reached the level of significance in crop growth rate and relative growth rate. Irrigation blocking and ethephon spraying at elongation stage, although significantly increased plant height, flag leaf area, dry weight of flag leaf, specific weight of flag leaf, chlorophyll content, tillers number/plant and dry weight of plant after 95 and 155 days, the difference in crop growth rate and relative growth rate between elongation and booting stages was insignificant. It might be concluded that ethephon foliar application might compensate the suppressing effect of irrigation blocking through modifying plant physiology and regulate the transmission of auxins that lead to reduction in water need and an increase in wheat plant growth.
INTRODUCTION
Food security is a principle request for many areas of the world. The need for increasing food allowances comes on the expense of available water. In arid and semi-arid regions of the world, water availability is the major limiting Factor for grain production (zwart and Bastiaanssen (2004) and Kashiani et.al,(2011) ). Also, water deficiency retard physiological processes and consequently, reduces growth and yield, where, a significant correlation was noticed between sub-optimal level of water and yield of wheat especially at critical growth stages Including booting and grain filling (Anonymas, (2007) , Weldearegay et.al, (2012) . Meanwhile, Allahverdiyer (2015) , pointed out that, stem elongation, flowering and grain filling stages are the most affected by Increased drought. In the meantime, Shamsi et.al,(2011 ), Mushtagh et.al, (2011 ), Mansour(2013 , Abd El-Ghany et.al,(2012) , Lgbal and Liyas (2012) , Farhood (2014) and Magbool et.al,(2015) reached that, blocking Irrigation in any of wheat development stages, causes decrease in most growth traits.
Different strategies were proposed to cope with the adverse impact of drought in wheat productivity and development. These include development of irrigation systems, choose of drought tolerant varieties (Shanmigam et.al,2013) . Amer (2004) reached that, Iraq and IPA cultivars were the most sensitive to drought expressed by drought sensitivity index in booting, flowering, milk and dough grain filling stages. Meanwhile, Abu Ghraib-3 and Adanah1 were sensitive to drought in all growth stages specially grain filling period. Growth regulators were proposed by Hamada (2000) as a method to reduce plant water use at the beginning of growth season through reducing leaf area index (LAI) and crop growth rate (CGR)that might reduce the risk of drought during flowering and seed filling which result in yield increase, irrespective of drought. Ethephon is among the tested growth regulators for that concern, along with, the choice of drought tolerant varieties. (Andria, 1997 and Shekoofa and Emam 2008) . The main objectives of the recent study were to asses the response of two wheat varieties to irrigation blocking and ethephon foliar application at different growth stages.
MATERIALS AND METHODS
Two field experiments were conducted at the experimental farm of college of Agriculture, university of Baghdad, during the two successive winter seasons of 2011 and 2012. The main objectives of the study were to asses the effect of irrigation blocking and foliar application of ethephon on wheat. IPA99 and Abu Ghraib-3. A split-plot design was used. Cultivars occupied the main plots, while, sub-plots were represent by two growth stages at which irrigation was blocked.
These were elongation and booting stages. Ethephon was applied at the rate of 100 ppm at each stage. Plot area was 7.5m 2 (3×2.5m). Seeds were drilled in rows ay 0.2 m apart at the rate of 120 kg.ha -1 . Nitrogen was applied at 200 kg.ha -1 at three successive settlements. Phosphate fertilizer in form of super-phosphate was applied before sowing. The following characters were measured at full flowering stage: -Plant height (cm); measured from plant base up to the base of the main culum spike and recorded as average of ten plants. -Total number of tillers: recorded at harvest for one square meter area in each experimental unit. -Flag leaf area: ten main culum flag leaves were used according to the following equation: -Flag leaf area = length x width at middle x 0.95 (Thomas, 1975 (Hunt,1982 
RESULTS AND DISCUSSION
Data of plant height in Table 1 illustrate the interaction of wheat cultivars with irrigation blocking and ethephon application stages. IPA99 cultivar significantly enjoyed taller plants (95.53 vs. 93.10 cm for IPA99 and Abu-Ghoails3, respectively). Over the studied cultivars, the highest significant reduction in plant height was expressed when water blocking and ethephon application took place at elongation stage (7.30% reduction relative to control). Also significant plant height reduction was noticed when irrigation blocking and ethephon application practiced at booting stage (2.78%relative to control). Al-Hassan (2011) and Kadom (2015) reported that, cultivars vary in their susceptibility to drought. Also, plant height is controlled by additive gene action that controls all quantitative characters. In the mean time, it was expected that, stem elongation stage would be the most sensitive, since, it encounter rapid growth of stem which badly require water for biological processes. The fact that ethephon application in stem elongation stage resulted in shorter stem goes to the regulator effect of ethephon as a growth detrimental, that mostly shorter stem internodes. This is simply because of the effect of ethylene that results from the degradation of ethephon which block the auxin transmission in stem tissue ending to suppressing the elongation of meristems (Sachs and Hackelt (1972) and Thomas (1980) . The interaction between the two Factors had not reached the level of significance. These results agree with the findings of Hashim (2014) and Shekoat and Emam(2008) . Flag leaf area: Table ( 2) showed the response of flag leaf area to irrigation blocking and ethephon spraying. IPA99 variety significantly exhibited larger flag leaf area (44.59 vs. 41.49 cm 2 for IPA99 and Abu-Ghraib-3 cultivars, respectively). The superiority of IPA99 in flag leaf area reached 7.47% over the other cultivar this might due to difference among the two cultivars in the time required from sowing to 50% spike emergence. That time period included the growth and expansion of flag leaf (Evans and Wardlow, 1976) . (Evans and wardlaw, 1976) . The response of flag leaf area to irrigation blocking treatments, significantly respond differently between the two studied cultivars. On another words although the two cultivars showed similar trend of response, the magnitude of response for each separate cultivar was obviously different. These results agree with those reported by AlHassan (2011) and kadom (2015) .
Dry weight of flag leaf (g.):
Results in Table 3 indicated a significant difference between the two studied wheat cultivars in dry weight of flag leaf. IPA99 had heavier flag leaf (0.712 g.) relative to the other variety AbuGhraib-3 (0.667 g.). This might due to the influence of flag leaf area (Table 2) , that contributes to the process of photosynthesis and dry matter accumulation. In the meantime, blocking of irrigation and ethephon spraying at elongation stage gave the heaviest flag leaf (0.811 g.) relative to both booting stage (0.639 g.) and the control treatment (0.519g.). This might due to the influence of leaf area at stages of treatments along with its effect on dry matter accumulation (Evans and wardlaw,1976) . The interaction between the two studied factors was not significant. Specific weight of flag leaf (g.cm -2 ): This character reflects leaf thickness, since, its related to leaf efficiency with regard to photosynthesis. Results in Table (4) showed insignificant difference between the two studied wheat varieties. Also, the interaction between cultivars and irrigation blocking-ethephon spraying stages was insignificant. In the meantime, spraying of ethephon to compensate the effect of irrigation blocking, recorded significant differences among stages. The heaviest flag leaf specific weight was expressed when irrigation blocking-ethephon spraying was applied at elongation stage (0.0193g.cm -2 ). This response was significantly superior to the control treatment by 46.21% and to booting stage by 29.53%. This might be affected by that treatment superiority in flag leaf area (Table 2) . These results are general agreement with AlHasaan, 2011. 
Chlorophyll content:
Significant differences between the two tested wheat varieties and among irrigation blockingethephon spraying stages were detected in chlorophyll content (Table 5) . IPA-99 cultivar significantly enjoyed higher chlorophyll content. Also, significantly higher chlorophyll content in flag leaf (46.36). This might due to its larger flag leaf area which indicates number of green cells and higher chlorophyll content in flag leaf was noticed when irrigation blockingethephon application was carried-out in elongation stage (48.29) rather than unblocking (44.73) or blocking at booting stage (41.91). The superiority of elongation stage blocking amount to about 15.22 and 7.95% relative the control and blocking at booting stage, respectively. This might reflect the fact that, irrigation blocking-ethephon spraying at elongation stage resulted in the largest flag leaf area (Table 2) , which influences the chlorophyll content. In the meantime, the interaction between the two studied factors was significant. That significant interaction simply because of the magnitude of response of each tested variety that was different, although it had similar trend of response. Chlorophyll content of IPA99 variety was larger by 2.90, 8.57 and 7.29% than the respective values of Abu-Ghraib-3 variety under each of the three tested irrigation blockingethephon spraying treatments, respectively. These finding match true with those reported by Evans and Wardlow, 1976; Alhassan, 2011 and Kadom, 2015 . Tillers number (tiller.m -2 ) Results in Table 6 showed that, the two tested varieties significantly varied in number of tillers over irrigation blocking treatments, where, IPA-99 variety significantly produced higher number of tillers (409.9 tiller.m -2 ). This superiority, amount to 6.27% over the other variety (Abu-Ghraib-3). Irrigation blocking at elongation stage with foliar application of ethephon significantly encouraged the tillering capacity over the two tested cultivars (448.1 tillers.m -2 ). That increase in tillering capacity amounted to 134.2 and 108.9% of the respective tillers numbers obtained at each of control treatment and irrigation blocking-ethephon spraying at booting stage, respectively. Prolifeciety of tillering at elongation stages might due to the effect of ethephon on auxins transmission through stem, consequently auxins accumulates at stem base buds and encourage tillering (Sachs and Hackett, 1972) . The interaction between the two studied factors was not significant. The recent results are in agreement with those reported by Al-Tabbal et,al. 2006 and Hashim, 2006 . Dry weight of plant after 95 days from sowing(g.)
Date in Table 7 illustrate that cultivars differed significantly in dry weight of plant after 95 days from sowing over irrigation blocking-ethephon spraying treatments. IPA-99 variety had significantly heavier plants (844.5 g.) relative to Abu-Ghraib-3 (798.6 g.).
The superiority of IPA-99 variety in plant height, flag leaf area, dry weight of flag leaf and number of tillers might contribute to its superiority in above ground plant dry weight after 95 days from sowing (Tables  1,2 ,3,5 and 6). Also, irrigation blocking and ethephon foliar application at elongation stage, resulted in the heaviest above ground plant dry weight (878.0 g.) which surpassed the obtained figures from control and blocking-ethephon spraying at booting stage by 15.04 and 6.63%, respectively. This might be explained through the value of plant height, flag leaf area, flag leaf weight and number of tillers associated with this stages. The interaction between the tested cultivars and irrigation blocking treatment had not reached the level of significance. These results match with the finding of Al-Tabbal et,al. 2006 and Hashim, 2006 and 2014. Table 8 showed that, above ground plant dry weight after 155 days from sowing followed similar trend to the weight after 95 days from sowing, since, IPA-99 cultivar significantly enjoyed heavier dry weight. plant -1 (1819.0 g.) relative to Abu-Ghraib-3 (1726.0 g.), over irrigation blocking treatments. Also, over the two cultivars, irrigation blocking and ethephon foliar application at elongation stage significantly gave heavier dry weight of plant after 155 days from sowing (1973.0 g.) . The interaction between the two studied factors had not reached the level of significance. These finding match true with those reported by Al-Tabbal et,al. 2006 and Hashim, 2014 . Crop growth rate (g.m -2 .day -1 ) Table 9 summarizes the results of crop growth rate (g.m -2 .day -1 ) as affected by wheat cultivar and irrigation blocking-ethephon foliar spraying treatments. Although, the difference between the two tested varieties in crop growth rate was limited (0.79 g.m -2 .day -1 ), it had reached the level of significance. This value might be affected by the results of plant dry weight after 95 and 155 days from sowing, in which IPA-99 variety was superior. These results are in harmony with those reported by Hashim, 2014. Blocking irrigation at any of the studied growth stages was significantly superior to the control treatment over the two tested cultivars. In the meantime, the difference in crop growth rate values that obtained at elongation or booting stages was not significant. This might be affected by the results obtained for plant dry weight after 95 and 155 days from sowing. The interaction between the studied factors had not reached the level of significance. These findings agree with the results reported by Hashim,2014 . Relative growth rate (g. day -1 ): Results in Table 10 illustrated that neither cultivars nor the interaction between cultivars and irrigation blocking-ethephon spraying stages had reached the level of significance. The only significantly effects was recorded for the difference among irrigation blocking stages, where, blocking and ethephon spraying at elongation stage gave superior relative growth rate reached 124.07% of the respective value of control treatment. Meanwhile, irrigation blocking and ethephon spraying at booting stage was superior to the control by 126.9%. In the meantime, the difference in relative growth rate between blocking and elongation or booting stages was not significant. These results match with the finding of Andria,1997 , Hashim,2014 and Kadom, 2015 . 0.0007 In summary: over irrigation blocking-ethephon spraying treatment the wheat cultivar IPA-99 was significantly superior to Abu-Ghraib-3 in plant height, flag leaf area, dry weight of flag leaf, specific weight of flag leaf, chlorophyll content, tillers number and dry weight of above ground plant parts after 95 and 155 days of sowing. Meanwhile, the difference between the two cultivars had not reached the level of significance in crop growth rate and relative growth rate. Irrigation blocking and ethephon spraying at elongation stage, although significantly increased plant height, flag leaf area, dry weight of flag leaf, specific weight of flag leaf, chlorophyll content, tillers number/plant and dry weight of plant after 95 and 155 days, the difference in crop growth rate and relative growth rate between elongation and booting stages was insignificant. In conclusion, it might be concluded that ethephon foliar application might compensate the suppressing effect of irrigation blocking through modifying plant physiology and regulate the transmission of auxins that lead to reduction in water need and an increase in wheat plant growth.
